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ABSTRACT
Studies of migration typically examine migration between countries, or, in the
United States, migration between states. Recently, the authors completed several studies
of migration between Mountain States counties for the period 1985-1990. The current
study begins the extension of the earlier research to the 1995-2000 period. The study
examines the determinants of gross in-migration, gross out-migration, and net innligration by county between 1995 and 2000 and conlpares the results with those for the
earlier period. In particular, it uses an econometric model to identify the importance of a
variety of factors associated with countries in influencing the direction and size of
Mountain States inter-county migration. Determinants of migration in the model include
economic variables such as mean income, tax rates, unemployment rates, and poverty
rates; demographic variables such as population density, urbanization, race, and ancestry;
social variables such as crilne rates, family size, marriage status, and educational
attainment; environmental variables such as air quality, insolation, and temperature; and
geographic variables such as elevation and latitude.
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Studies of migration typically examine migration between counties, or, in the United
States, migration between states. Recently, the authors completed several studies ofmigration
between Mountain States counties and between u.s. counties for the period 1985-1990. The
current study begins the extension of the earlier research to the 1995-2000 period. The study
examines the determinants ofgross in-migration, gross out-migration, and net in-migration
between pairs ofMountain States counties. In particular, it uses an econometric model to assess
the importance of a variety offactors associated with counties in influencing migration between
each pair of counties in the Mountain States. Determinants of migration in the model include
economic variables such as housing costs, mean income, unemployment rates, and poverty rates;
demographic variables such as population density, urbanization, race, and ethnicity; social
variables such as crime rates, marriage status, and educational attainment; environmental
variables such as air quality, insolation, and temperature; and geographic variables such as
distance between counties and travel time to work. These results from the econometric analysis
are then used to identify push factors, pull factors, repel factors, retain factors, and mobility
factors in migration between Mountain States counties. The results indicate that economic,
demographic, social, environmental, and geographic variables are significant factors in
determining inter-county mobility in the Mountain States.

I.

Introduction

The U.S. population is very mobile, with about one-third of households in the United
States changing residences each year. There has been a great deal of interest in explaining what
causes families and individuals to change location, and many studies have been conducted to
explain migration between U.S. states or between nations. Recently, the authors completed
several studies examining migration between Mountain States counties and between U.S.
counties for the period 1985-1990. 1 The current study initiates the extension of the previous
work on inter-county migration to the 1995-2000 period. Much discussion of migration centers
around the concepts of "push factors" and "pull factors." Push factors are factors that push
people away from their current location, whereas pull factors are factors that pull people to a
different location. In this study, we identify push factors and pull factors in migration between
Mountain States counties, and in addition we define and identify "repel factors," "retain factors,"
and "mobility factors." We define repel factors as factors that prevent people from migrating to a
specific county (negative pull factors), and we define retain factors as factors that prevent people
from migrating from a specific county (negative push factors). Mobility factors are factors that
either increase both in-migration and out-migration in a specific county, or reduce both inmigration and out-migration in a specific county. Hence, mobility factors can be either positive
or negative.
The identification of push, pull, repel, retain, and mobility factors is made possible

through econometric analysis of the determinants of gross in-migration and gross out-migration
in counties in the eight Mountain States. Independent variables in the econometric models of inmigration and out-migration include economic variables, demographic variables, social variables,
environmental variables, and geographic variables. Algebraic signs of statistically significant
variable (determinant) coefficients are used to identify the various migration factors discussed
above. Table 1 shows the relationship between signs and significance of determinants ,of inmigration and out-migration and the classification of those determinants as push factors, pull
factors, push-repel factors, pull-retain factors, and mobility factors.

Table 1. Signs of migration determinants and mobility factor classification
In-migration model

+
n.s.

Out-migration model
n.s.

+
n.s.

n.s.

+

+

+
+
II.

Classification
Pull Factor
Push Factor
Repel Factor
Retain Factor
Positive Mobility Factor
Negative Mobility Factor
PulllRetain Factor
PushlRepel Factor

Data and Models

Dependent variables. The dependent variables in the model, gross in-migration, gross
out-migration, and net in-migration are calculated from U.S. Census Bureau data as the
percentage of each specific county's population that migrated to or from each other specific
Mountain States county between 1995 and 2000. Because there are 280 counties in the eight
Mountain States, the data set consists of (280)(279) = 78,120 observations on each of the
dependent variables. It is also instructive to know the magnitude of overall migration into or out
of counties in the Mountain States, that is, the migration from a particular county to all other
counties, and the migration from all counties to a particular county. Table 2 lists the top five
counties and the lowest five counties for gross in-migration, gross out-migration, and net inmigration between 1995 and 2000. Gross in-migration ranges from 9.6%% in McKinley County,
New Mexico to 46.8% in Gilpin County, Colorado and averages 23.2% across Mountain States
counties. Gross out-migration ranges from 11.1 % in Maricopa County, Arizona to 57.8% in
Harding County, New Mexico and averages 23.5%. Net in-migration ranges from -43.2% in
Harding County, New Mexico to 30.1 % in Douglas County, Colorado and averages -0.3%. This
table illustrates the large variation in migration activity across counties, even within the same
state. For example, Colorado and New Mexico both have counties that rank among the top 5 and
Table 2. Highest and lowest rates of migration among Mountain States counties, 1995-2000

Highest

Gross in-migration
Gilpin, CO
46.8%

Gross out-migration
Harding, NM
57.8%

Net in-migration
Douglas, CO 30.1 %

Douglas, CO
Park, CO
Crowley, CO
Storey, NY

Lowest

46.6%
45.0%
45.0%
43.2%

McKinley, NM 9.6%
Roosevelt, MT 10.1 %
Santa Cruz, AZ 10.7%
11.50/0
Glacier, MT
Sheridan, MT 11.8%

Prairie, MT
49.6%
Clear Creek, CO 44.3%
42.7%
San Juan, CO
Daggett, UT
41.80/0

Crowley, CO
Storey, NY
Gilpin, CO
Custer, CO

28.7%
27.40/0
27.2%
19.6%

11.1%
11.5%
12.0%
12.6%
13.4%

Harding, ~
Praire, MT
Carter, MT
Mineral, NY
Rosebud, MT

-43.2%
-30.9%
-19.3%
-18.3%
-18.1%

Maricopa, AZ
Clark, NY
Pueblo, CO
Mora,NM
Pinal, AZ

the bottom 5 in out-migration. Studies that look at migration at the state level miss the majority
of migration variability, since there is generally greater variability in migration among counties
within a state than there is among the states themselves. This variability in the pattern and
magnitude of migration among Mountain States counties is shown on the maps contained in
appendix 1.
The measure of migration most frequently used in migration discussions is net inmigration. However, this measure oftentimes obscures the impact of migration on a geographical
area. In an earlier article, the authors introduced a new measure of migration, the migration
turnover rate (MTR), that should be more useful for many policy decisions. We reproduce a
short discussion of that measure here:
" The migration turnover rate is similar to an employee turnover rate in that it measures
the turnover through in-migration and out-migration of the population of an area during a given
period of time. The MTR is measured as the minimum of gross in-migration and gross outmigration over the period, as a percentage of the population of the area - in other words, the
migration turnover rate is the percentage of the population that is replaced through migration in a
period of time. The MTR is a valuable measure of the dynamic aspect of population change that
is not otherwise captured in net or gross migration statistics. Mountain States counties typically
exhibit very low levels of net migration while experiencing large rates of turnover."2
While the previous study looked at migration among Mountain States counties between
1985 and 1990, it is clear that the same general conclusion holds for the 1995-2000 period, that
is, Mountain States counties exhibit a combination of low levels of net migration combined with
large MTRs. Table 3 illustrates that point. Migration turnover rates are mapped for all Mountain
States counties in appendix 1.

Table 3. MTRs and net migration rates for Mountain States counties, 1995-2000

Highest

Migration turnover rates
Albany, WY
38.4%
Daggett, UT
37.2%
36.5%
Summitt, CO
Boise, ill
34.5%
Latah,ID
34.4%

Net in-migration rates
1.0%
-4.6%
3.2%
-4.8%
0.3%

Lowest

McKinley, NM
Roosevelt, MT
Santa Cruz, AZ
Maricopa, AZ
Clark, NY

9.7%
10.1%
10.7%
11.1%
11 .5%

-5.3%
-12.7%
-5 .60/0
7.1%
14.8%

Independent variables. Independent variables in the model fall into several categories,
including economic variables, demographic variables, social variables, environmental variables
and geographic variables. The same independent variables are used in each of the three
migration equations. Hence the model can be specified in general terms as
MIGRATION = F(Economic, Demographic, Social, Environmental, Political), where
MIGRATION represents gross in-migration, gross out-migration, or net in-migration, and the
designations Economic, Demographic etc, each represent a class of variables defined below:
The Economic Variables include the average real mortgage payment (M)RTGAGE), the
average real cost of rent (RENT), real per capita income (REAL PCINC), percent of county population
with income below the poverty level (POVERTY), and the civilian labor force unemployment rate
(UNEMPLOYMENT).

The Demographic Variables include the mean age of county residents (AGE), the
percentage of the county population female (FEMALE), the percentage of the county population
living in urban areas (URBAN), the population per square mile (POP sa MI), the percentage of the
population born in a country other than the United States (FOREIGN BORN), and the percentage of
the population made up by each of the following race/ethnicity categories: White (WHITE), Black
(BLACK), American Indian!Alaskan Native (AMERINDAKNAT), Asian (ASIAN), HawaiianlPacific Islander
(HAWAIIPACIFICIS), Hispanic/Latino (HISPANICLATINO).
The Social Variables include the percentage of households in which a married couple
resides (MARRIED), the number of crimes per capita (CRIME), the percentage of the population over
25 with at least 12 years of education (EDUC1), and the percentage of the population over 25 with
at least one year of higher education (EDUC2).
The Environmental and Geographic Variables are an insolation (sunlight) index (INSOL),
the percentage of the county made up of wetlands (WATER), an amenities index that is based on
access to outdoor activities (AMENITY), the average daily temperatures in January and July (TEMPJAN,
TEMPJUL), the average annual temperature (TEMPANN), the amount of precipitation in January and
July (PRECIPJAN, PRECIPJUL), the average annual precipitation (PRECIPANN), the average number of
sunny days in January and July (SUNJA.N, SUNJUL), the humidity in January and July (HUMDJAN,
HUMIDJUL), two different pollution indexes (MEDIAN PSI, POLL PM10), average travel time to work
(TRAVEL), a dummy variable indicating that the two counties are in the same state (STATE), and the
natural log of the distance between the county pairs (LN DIST). Appendix 2 lists the sources of the
independent data used in the study.
Since the dependent variables in the regression models represent migration between each
pair of counties in the Mountain States, the independent variables used in the county-pairs
models are the value of the variable in county i minus the value in county j.

III.

Results

After identifying the statistical significance of detenninants of gross in-migration, gross
out-migration, and net in-migration from the three regression models identified above, the
regression coefficients were used to detennine push factors, pull factors, repel factors, retain
factors and mobility factors in migration between pairs of Mountain States counties for the
period 1995-2000. These factors are identified in table 4.
f

Table 4. Push factors, pull factors, and mobility factors in Mountain States intercounty
migration, 1995-2000
Variable

Push

State
Married
Mortgage
+
Rent
Real Income
Poverty
Urban
Foreign
+
Unemploy
Crime
Education 1 +
Education 2
Pop/Sq mile
Median PSI
Poll PM 10
Insolation
Pct Water
Amenity
Temp Jan
Temp Jul
Temp Ann
Precip Jan
Precip Jul
Precip Ann
Sun Jan
Sun Jul
Humid Jan
Humid Jul
Age
+
Female
Travel
Ln Dist

PushJRepel

Pull

PulllRetain

Mobility

+
+

Net In-migration

+
n.s.*

+

+

+
n.s.

n.s.

+
+
+
n.s.

+

+

+
+
n.s.

+
n.s.
n.s.

+
+
+
n.s.

n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.

+

White
Black
AmerIndAkNat
Asian
HawaiiPacificls
Hi spani cLatino

n.s.
n.s.
n.s.

n.s.
n.s.
n.s.
n.s.
n.s.

*not statistically significant at .05
Because the independent variables in the model (except STATE and LN DIST) are calculated
as the difference between the value of the variable in the "in-migration" state and its value in the
other state, the migration factors must be interpreted accordingly. For example, mortgage cost is
a push factor. This means that, ceteris paribus, if mortgage costs are higher in county j than in
county k, individuals in county j would be "pushed" from county j to county k. In analyzing the
results, it is interesting to note that of the 38 variables in the models, 22 are not statistically
significant determinants of net in-migration, but only 7 are not statistically significant push, pull,
retain, repel, or mobility factors. This result corresponds with our observation that low net inmigration in Mountain States counties is consistent with much movement of population between
counties.
Families and individuals in the Mountain States are very mobile, with about one-third of
households moving to a new location each year. The largest group of migrants move to a new
location within the same county, with the next-largest group moving to an adjacent county within
the same state. Hence, it is not surprising that the two variables that represent proximity of
counties, the state dummy variable and the natural log of distance between counties are important
mobility factors in inter-county migration. As would be expected, the state dummy variable is a
positive mobility factor and the distance between counties is a negative mobility factor.
Housing costs show an interesting result. Whereas mortgage payment is a push factor,
rental cost is a pull/retain factor. This result is consistent with the idea that counties with high
labor demand attract new, primarily young, workers who put upward pressure on rental rates. As
this pressure in the housing market drives up building costs, hence mortgage payments, more
established households with sufficient resources feel pressure to move to areas where homeownership costs are lower. Among the other economic variables, the poverty rate is not a
significant migration factor. Real per capita income, on the other hand, is a push/repel factor and
is inversely related to net in-migration. As income rises, residents of a county tend to move to
counties with lower incomes, ceteris paribus. At the same time, migrants from lower-income
counties are discouraged from moving to higher-income counties. The unemployment rate is a
positive mobility factor and has a negative impact on net in-migration. This last result is
interesting, since studies on inter-state migration do not find that differences in unemployment
rates are significant determinants of migration, a result that economists have always found
somewhat puzzling. The explanation, of course, is that when individuals migrate from one state
to another, they migrate -from one specific county to another specific county. Since the variation
in unemployment rates among counties within states are obscured when state-level data is used, it
is not really surprising that state-level studies do not find our expected result that individuals
move from high-unemployment areas to low-unemployment areas.

Among the demographic variables, there are several interesting results. For example,
more urban counties have less inter-county mobility than do less urban counties. A sensible
explanation for this result lies in the greater availability of different employment opportunities
and different housing opportunities within such counties for individuals seeking to move for
employment reasons-the number one motivation for changing residence location. In urban
counties, one would expect a larger degree of intra-county mobility relative to inter-county
mobility. Percent of the population foreign-born is a push factor in our study, indicatitig that
individuals in counties with relatively larger foreign-born populations are more likely to move to
counties with lower percentages of foreign-born. Population density, like percent urban, is a
negative mobility factor, for the same reasons. Age is a push factor, indicating that in counties
where the average age is higher, individuals tend to move to counties with a relatively younger
population. The higher the percentage of females in the county population, the less mobile is the
population, ceteris paribus. A possible explanation is that in counties with relatively few
females, men have an incentive to move to counties where more women are available, and a
disincentive to move out of counties where females are plentiful. The results for raciaVethnic
variables suggest that the BlackfWhitelAmerican Indian composition of counties has no impact
on migration patterns, since these variables are not statistically significant migration factors nor
determinants of net in-migration. The percent Asian, percent HawaiianlPacific Islander, and
percent HispaniclLatino in a county are negative mobility factors, and only in the case of
HawaiianlPacific Islanders is there a statistically significant (negative) impact on net inmigration.
Among the social variables, Education 1 and Education 2 are particularly interesting. The
percentage of the county population with 12 years or more of education is a push factor, while
the percentage of the population with at least one year of higher education is a pulVretain factor.
A possible explanation is that a high-school education increases a person's mobility, but a
concentration of highly educated people in a county draws and retains residents. Such
concentrations would likely indicate the presence of colleges or universities in the county, or the
availability of employment opportunities that require more human capital and, hence, pay higher
salaries. The percent of the population married is a positive mobility factor in the model, and the
crime rate is a negative mobility factor.
Annual precipitation is a push/repel factor in Mountain States counties, and sunny days in
July is a pulVretain factor. All other significant environmental variables are mobility factors.
Insolation, average annual temperature, percent of county covered by water, and sunny days in
January are positively related to inter-county mobility; while pollution, amenities, temperature in
July, and humidity in July are negatively related to mobility. Geographic variables are important
mobility factors, as was mentioned above. Ifboth counties are in the same state, or if they are
closer together, mobility is increased. The other geographic variable, average travel time to
work, is a negative push factor (a "retain" factor). This result may be related to the attractiveness
of living in suburbs or exurbs rather than in a city, even though it means longer commute time.
IV.

Conclusions

The purpose of this study is to identify push factors, pull factors, repel factors, retain factors and
mobility factors in understanding patterns of inter-county migration in the Mountain States. In
our model of migration between county pairs, we find that various economic, demographic,

social, environmental, and geographic variables are all important migration factors. In summary,
we conclude that push factors in the model include mortgage rate, percent foreign born, percent
of population over age 25 with at least 12 years of education, and average age of the population.
Average travel time to work is a retain (negative push) factor. Push/repel factors include real per
capita income and annual precipitation. There are no statistically significant pull factors, but
rental costs, percentage of the population with at least one year of higher education, an~ sunny
days in July are pUll/retain factors. Factors that increase inter-county mobility include counties
in the same state, percentage of households married, unemployment rate, insolation rate,
percentage of county covered by water, average annual temperature, and sunny days in January.
Negative mobility factors include percent urban, crime rate, population density, pollution,
amenities, temperature in July, humidity in July, percentage of the population female, distance
between counties, percent Asian, percent Hawaiian or Pacific Islander, and percent Hispanic or
Latino. Net in-migration is positively associated with the percentage of households married,
rental costs, percent urban, percent foreign-born, percent with at least one year of higher
education, and travel time to work. Net in-migration is negatively associated with counties in the
same state, real per capita income, unemployment rate, percent with at least 12 years of
education, population density, amenities, precipitation in July, average population age, distance
between counties, and percent HawaiianlPacific Islanders.
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Appendix 1. Mobility factors in Mountain States Counties, 1995-2000
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Appendix 2. Data sources
Variable
Married
Mortgage
Rent
Real PCIne
Poverty
Urban
ForeignBom
Unemployment
Crime
Educ 1
Educ2
Pop Sq Mi
Race & Ethnicity Variables
Median PSI
Poll PMIO
Insol
Pct Water
Amenity
TempJan
TempJul
TempAnn
PrecipJan
PrecipJul
PrecipAnn
SunJan
SunJul
HumidJan
HumidJul
Age
Female
Travel
Ln Dist

Source
US Bureau of the Census
Housing and Urban Development
Housing and Urban Development
Bureau of Economic Analysis
US Bureau of the Census
US Bureau of the Census
US Bureau of the Census
Bureau of Labor Statistics
Federal Bureau of Investigation
US Bureau of the Census
US Bureau of the Census
US Bureau of the Census
US Bureau of the Census
Environmental Protection Agency
Environmental Protection Agency
National Aeronautic and Space Administration
Area Resource File (ARF)
USDA
Area Resource File (ARF)
Area Resource File (ARF)
Area Resource File (ARF)
Area Resource File (ARF)
Area Resource File (ARF)
Area Resource File (ARF)
Area Resource File (ARF)
Area Resource File (ARF)
Area Resource File (ARF)
Area Resource File (ARF)
US Bureau of the Census
US Bureau of the Census
US Bureau of the Census
US Geological Survey
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